10/580236 

WO 2005/052203 1 PCT/JP2004/017616 

iAP20Bec'dPCT/FT0 23MAY 
w m m 

[oooi] *L&mt& n^Mm^^^y^^^^(Dmwjm\mu zmmz. 
[ooo2] wyiW/H££&v ^o-c> *ffme^»y-ha^y=iy© 

®t*fc®-CI*, ^VttAfc©flEii©fc«>fc, ftfc*H»*l&£(RS-P/M)ifc# 

[0003] -^^S^A^fcL-C, Mg-AtfR, Mg-Al-Zn^, Mg-Th-Zn^. Mg-Th-Z 
n-Zr^, Mg-Zn-Zr^, Mg-Zn-Zr-RE (^r±^S5c^) X^Offi^O^^ 

i-^tmmmxm^ir^m^xm^mmti^mBtLxm&^^xh^ 

ZhbOMftmRXfm®m:$i1rZ^?fr>t&&&tLX, Mg-Zn-RE (#± 

mKm%&&i>mmtstix^z>mz.im&xftu 2Rm) 0 

[0004] tit, mi¥^mtX^Xj¥U^1tUg-m^%Zn-20.^-%Y^^ Mg-lM 
T-%Zn-3MiF-%Y^^#rF^:i^4(Cii^$tl-CV^ 0 M%i\t£oX 


WO 2005/052203 2 PCT/JP2004/017616 

[0005] tfc Ms-m*%zn-2m*%Y&&<Dmffls$:WMLik4, um2ox;xft m 

X«rl6iaff5ifc-CtlP*lt<o|KIWbtr S #f LTV ^„ 
[0006] Wfl : *ttl:Wri : 3238516#^l(Hl) 
#^1^2 : *SMn : 2807374#4St# 

flSWXitt : «f M2002-256370^« (#W»*0$Sia, 3?2i0J) 

#fF^4:WO02/066696(PCT/JP01/00533) 

INWffXUfel : Material Transactions, Vol.44, No.4(2003)463~467K 

[0007] Ljft»Lfc#6>, «<DMg-Zn-RE^-^Ti3\ W*.tfT*A'7r^RO#A« , #l> 

[0008] ^nxmiRmx^t^mR^mmmmhtitctmm^nx^^K mmz 

[0009] #^fF^Ml-e«, 4¥ WUt4-e}f WLfc&, 160<DECAE;&DX£fToT^ 

[ooio] *ISW«±fB©<J;5^*ftSr#ltb-C^tt^07?fc«9, *o @ Wtt, 

^^<Dm^ucm^KMvx^Rx^m^th\mm\mir^u^Mzh^mm 


WO 2005/052203 3 PCT/JP2004/017616 

[ooi i] ±mwsmm&:-rz>tzib, *mw \ztoznffltnmfrry**svj*&4tn. zn% 

a^%^*U Y*hWL*%^U mWMzfrbtiM, atbf4TIES(l)-(3) 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

[0012] wiBiuaueiKatt^^^A^Att, h C m?t?y*^m*mu 

[0013] iZ.esZft®& M®&yy*^J»&&\^ Zn£aJ!C^%^U Y£bJg^ 

%£WU «SU^Mgi^«J» aibttTIBS:(l)-(3)«fci-v^^A^ 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

[0014] K&zm mmimr?r* 9 sv j*&&tt, zn% a m*%^u YZbm* 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

[0015] izmzmmmm&^y*i/VJ*&&iz.&i< mmhcpmm-?? 

*is$j^<D¥i%&nte2vmu±xh5zb&fttis<\ tit, mm^mymmm 


it 

WO 2005/052203 4 PCT/JP2004/017616 

05 n m^xh^ttmtx^ \ 

tits *mw\t&zm&fem®&^?*^J>>&&lt&^x, ftffBhcpfltit^ 

[0016] *fc. #s§ik {z&m&&m®&^y^> i >j*&&it3o\, vc, MiE^^ffl^a# 
[0017] #$g$ m^sift iftaiisfiH*^^^^^ tfev mm^Kthim 

tic. «KfcffSJ«Mftl«Wtt^^s^A^fc*5V^-C, MEM»xri, 

JE®> ft»ttiU ECAE, ^lifcOPX, ft& TV*, fttf , FSWiDX&tKrjh/fe 

[0018] tit, \tm&&&ftw&^?*^&&Mt&\ vt* mmmmax^n 

^ic^m^mit 1 5 SXTXhZZb ##*U \ 

[0019] #3SK !C«Sil53ifti*llH4^^^A^fc*5V vt\ ItfEMglCYb, Tb 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0020] tit. #38W \t&Zm&&M®&^?*i' 1 ?&&&lt&^X, itfrEMgiCLa, Ce, 
%HMirU cttT»*(4)Jttf <5)#Kfc-m, Xtt(5) < RV(6)«r«W:-t-r,W)^r 


WO 2005/052203 
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(4) 0^c<2. 0 

(5) 0. 2^b+c^6. 0 

(6) c/b^l. 5 

[0021] K&5ftfa&M®fr??**yi>J*&&lz.&\ ^T, i&EMgtcYb, Tb 

, La, Ce, Pr % Etu Mm&X$Gdfrbte%m>bMfc£tl5 / J>te<khin<V7i3l$:& 
fHMJjK^%-£WU cRlMttTSBS*; (4) - (6) £»-rr<t, XI4 (6) RTf(7) Sr 

(4) 0^c^3. 0 

(5) 0^d<2. 0 

(6) 0. 2^b+c+d^6. 0 

(7) d/b^l. 5 

[0022] iCff 5*»«jWBH^^>^^ttt, Zn£aJ)5C^%£*rU Y£bjg^ 

%^TU »»#Mga»6>jfc«!K atbttTIE*(l)^(3)«ftfctri:*#iit5. 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

[0023] ##93 iCff 5i«!a*i(5Wtt^^^A^tt % Zn£aDiW-%£#U Y£bM^ 
®m*Mgi*bf$W, aibttTIB^;(l)-(3)^fc1-^^^^ 

(1)0. 25^a^5. 0 


WO 2005/052203 6 PCT/JP2004/017616 

(3)0. 5a^b 

[0024] \z.&zfcft&m&ter?y**stJ>&&tt. ztiZam+yo^u Y^bjg^- 

mmSMgt^f&Q, a&>l*TiE5£(l)~(3)mfc1-v^*e^A^& 

mmm^m.mm^^y^^^mm^mm^t^x^x^ym^m 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

[0025] $tc, imz>m&&m ®&~^?*i/'?j»&&iz%>\, vc, mBhcpm^^ 

[0026] tmm&mmmvt??*^j*&&i^ ^x. mm&mmmmm 

*wmmm&mzm^?**sv^&\z.io^x, mmmmnxmt 

m*^\.x\ ^mxfo% 0 

[0027] ^BJ(C^J«M^W-7^v'^^^*3VNT, Hi||E'>&<^1« 

mo^tti^)(D'a-ff-^^{40%®40%^T-CfeS^a:^W*bV\ 

J£®, JffflU ECAE, 5I»X, Igig, TV*, mf , FSW*PXS.^n^ 
[0028] £fc, fC#5«^f£i«|gH4-7^>^^^t-^V |ffEiltfe!)PX$rff 


WO 2005/052203 7 PCT/JP2004/017616 

[0029] ^WlC«5*3l«ii^^^^A#AR:*JV^ MfBMgtCYb, Tb 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0030] *fc, ^m^mMmm^^y^^^ n\ irfBMg^La, c e , 

%-&WU c«TfB^: (4) (5) Sffifc-Tiltt) RTI6t?*>5. 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0031] «IBK:««i«3ftffiiSllH4v^>^A#Alc*Jv^, ItflEMgKYb, Tb 

, La, Ce, Pr, Eu, Mm^0Gdd^^Sl¥/&^^$tv5^^<tt)iaO5c^^ 
H-CdJg^ %^*L> c&tKiteTlE^ (4) - (6) &ffi1ztZ.tb RrtB-CfcSo 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0032] *&mz.&zm&m^&^*WA&&\zi3^Xs t&EMgicAL 

Ca, Si % Mn, Zr % Ti, Hf, Nb, Ag, Sr, Sc, B, C % Sri, Au, Ba, Ge, Bi, Ga, In 
, Ir, Li, Pd, SbRXP/i>bf£^mi>hmi^t^^<tbin<o^mtr^^X<im 

*%m. 5m*%urisGirz>zti>*smx*b?>o 
[0033] *mn\z&zm&&m&^y*^&&&<DM&i}mz. zn£aig^%-^rL 
, YZhm+yottu &m*Mgi>>tt,&v). a&>f*T^£(i)~(3)mer^# 


WO 2005/052203 8 PCT/JP2004/017616 


(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/33-5/6 

[0034] ±fE^»B^{C#5i«^^^|Stt-7^^A^^Mit^fe(^tl^, 

4kWn, ^^400^-550^, &mmm&ift-i500ft~?hZ>zbi)W1z^\ 

&\\ Z<D&<Dfmm&fttZ, SgtfSl 50^-450^ *Q:JSl3Wl#-1500# 
[0035] »PJ (C^^il5M^iatt^^v'^^^CDSIit^^^*5V ItfEM 

ISC* %"&^TU cteT!E5£ (4) RXI (5) Wlg-efc§ 0 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0036] {mzn&&M®&^y*i/v^&<nu&%mzis^x, tumM 

gl^La, Ce, Pr, Eu % MmRTfGdfabte%m^mn£ft%&te<khlU<D7C%* 
-£ff-CcJS^%-^irU c«TE^:(4)St5(5) W;t:h Xtt(5),K.tf (6)&« 


WO 2005/052203 


9 


PCT/JP2004/017616 


(4) 0^C<2. 0 

(5) 0. 2^b+c^6. 0 

(6) c/b^l. 5 

[0037] £fc, m&^y^v^&nm&jfm^ mm* 

m*%-$#U La, Ce, Pr, Eu, MmRX&di>*hteZffl^mfo£M'J>ft<bi>l 

6) RXf (7) Zffitcr^bh RTIB-e&S, 

(4) 0^c^3. 0 

(5) 0^d<2. 0 

(6) 0. 2^b+c+d^6. 0 

(7) d/b^l. 5 

[0038] *&mte&zftmmm&^y*i't*&&<DW&Jf8kft* zn% a m?%%^ 

^A£^tfig&£f£5Xm^ 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

[0039] *mm\mz&&&M®&^?*iyv&&&oMm%mzm^x, s&ibm 

gtdYb, Tb, Sm^tmd^^^Pd^M^^ / >^<^lS05n^Sr^ff-Cc 
DjW^/o^TU cttTSB^t (4) Rtf (5) Si^mfc "TIB"?**. 

(4) 0^c^3. 0 


WO 2005/052203 10 PCT/JP2004/017616 

(5)0. l^b + C^6. 0 

[0040] \z.&%fe&mm&^y**s9^&<omw5mz%i\ vr, mem 

gfCLa, Ce, Pr, Eu, MmRTfGdfrbte%Mfrbmfc£tl%&t£<khin<D7Z%* 

&ft-ecm*%^mu c^tih^: (4) (5) ftWfcr r «>tot?*>5. 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0041] £fc, *mw\z&zM&mft®&^y&>vj*&&<DM&%mz&\< ^-c, mwm 

g^Yb, Tb, SmRXmd^hti:mi^m^fV^^<thlU(D^^tYXc 
mi-%^U La, Ce, Pr, Eu, Mx&TfGdd^Zm^WR£1te'Pft<bhl 

n<D7cm&&t\-x-dffi*%&Gu c&mtzTmx. (4) - (6) zmtctztb^m 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b + c+d=§6. 0 

[0042] *mwimzm&&mm^y*is?^&&om&*mi^ ^-c, mibm 

gfclAl, Th, Ca, Si, Mn, Zr, Ti, Hf, Nb, Ag, Sr. Sc, B, C, Sn, Au, Ba, Ge 

, Bi, Ga, In, Ir, Li, Pd, sbRm^h^m^bm^fi^^<thm(D^m 

[0043] £fc, iz&zm&&m®&^y*^VJ*&&<DM&*m^ ^t, mrnm. 
^nx^, mm, wtau ecae, simx, nat, tv*, ^at, fttf, fswjox 

9, flfflSiltfe!JPX«, JEM, Jf WU ECAE, §li&t>PX, ft(f , 

FS\i^xo5t»#»^ia*^*>^rcfeRrffi-e*)5. 

[0044] ^MK«Si«»«i«5l8^t^^^^A^©J!i^ffi^C^V^T, MIEM 

&toXSr=ff5^^^1:f*l5£iT-efc5^tW*b<, <fc«9#*LV^Mfcj: 
lO^T-efe^o ^EffittAPXift^RlOllHlfcfctXOMttO. 002WX4. 6 

[0045] ®.mmt\$, m^^(m^m^x<>x^Y^^ti^nMmkM^-r 


WO 2005/052203 11 PCT/JP2004/017616 

[oo46] {at, ^^^omwm^miM^nm^Mm^^^^^om 

£H4a*Jg<, 5l363ft«^200MPa»Tot>©Sr}t^"« ^-yfttomikf&m*. 
JfttL EM. ftt& ^ > ^^ ECAEfc£&JBv\tet>0>-C&5o H-fkfiS^fctt^ BE®, 
mm, ECAE, g& :7V*, ftff , FSW^Srjgfflb-Ct>&V> 0 * 

[0047] \z.mzn^&®&^y*>v^&&<n®&ijfetzm vt, mm 

i4JqXfc&«£5XS©$K:, |flfBMffiJPX^i^MS^5XS^$b^<ii-5 
[0048] #3§ W »c«5ifi5!ft*i*SI8tt^^^^^©l!i3i^j5fefc*5V vT, WIEfi 

[0049] tfc *&miz&zmmmw&^?*w*&&<ow&%mtt^x^ wmm 

[0050] &±«WLfc£5fc^Wfc£fctf> v^^J^&©&*Ufcffl&CTLTil 

©M*ifeMlflfei-5^^-T?t5. 
[0051] ^T,*ISM^lfe^«lf-OV^Mi-5o 


WO 2005/052203 12 PCT/JP2004/017616 

tt&tfcfftu mt%<Dmi*&%^?*^^&txm-X^iz 0 *<D*fcJk 
[0052] MffiflWmfB^^H««Kfi^», Mt£*nxmfc5iM*MMxmK 

[0053] ^fc^JSffl^^^^^^^^it^^B'Jt-S-^f^oT^^^ 

m&-nm&<o^y*i'^&&&&bitezbtf&ib^i^ tic, ^mmmmmm: 
[0054] ^mmmmmm^'r^m^m.m\ixir^tKx<>xs:mmmmm^n<7) 
[0055] tit, mxim&uc&mmmmM&mxtT/ymm^tfrx^Zo z.<d 

[0056] tit, hcp«^^^Afflfcift««O^^tpr.t^i0^^^A^^ 

tl*\ 
[0057] (HJfeO^tai) 


WO 2005/052203 13 PCT/JP2004/017616 

[0058] *mn<Dtemz&ZMg-Zn-Y&&(Dm&&m*m8K&1-H-I-^-r>-E-H 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

[0059] ifWfc<omm^%MgrZn-Y&&<DM^mZ. U *L< ft IH8^-rF 

-G-c-D-E-FOj^-eiatft5H-efc5o irt£t>h, m.$&<D<£mm%ami-%bu y 

&bli§i^% aa>teTfB5£(l) - (4) SrWfc-rtO^So 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0. 75^b 

[0060] *mn<DJ&MK£Z>£m-£M Wg-Zn-Y-g-4W>»j£lSfflHu BB8fcaH" 

A-B-c-D-E-Ao^-cistfisffl-c^o i-^t>^>, m&<D<£#m*am*%tL 

, Y^bJg^%^-rs^, aa>ftTE5£(l)~(3)£^fc1^<D£ft5 0 

(1) 0. 5^a^5. 0 

(2) 1. 0^b^5. 0 

(3) 0. 5a^b 

[0061] m.^<D^mmm^%si-tx^b. mcmmx\tmB)tmmmm^h 
z>fcbX'hz>o tfcY<D^m^^x*mi-%&±.xhz>b. m^mmximm 

[0062] &?z&%i<D^mmtfo. 5jg^%*fi, xtzYo^mtfi. om+o/o^mxhzb 
&m%.-umB<D'ptj:<b^ir m^^+^^o ^o-c, ^(D^mtorm 

£0. 5JgT-%£U Y©^ti©Ti$:l. 0Jjf(^-%irn>o 
[0063] 5&*&TJ$8t££>ii*teM$&>6SO. 5- 1 . 5B$&-% fC&V ^T^tK&So M&^W 


WO 2005/052203 14 PCT/JP2004/017616 

[0064] *nm<DBm<DM g -zit-Y%'?y*i/t7j*&&~ete, w&Ltz.%m<D^Az% 

[0065] (^l©f§2) 

[0066] *ni&<DMm\z£z^y^>t7J*&&(DMffi.mte, zn<o^m:aW^%ku 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0^c^3. 0 

(5) 0. 2^b + c^6. 0 

[0067] *fc, ^moMm^xm^ ^^y^^om^mn, zn©-^f a 

U+Vokttt, a, bK.tfcteTE5£(l)~ (6) *mtcirb<Dktto 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0. 75 ^b 

(5) 0^c^3. 0 

(6) 0. 2^b+c^6. 0 

[0068] sfc, *nn<DMi&K£z>£m *u ^y*^$j>&&<nmmmi$. zn<D^ 


WO 2005/052203 1 5 PCT/JP2004/0 17616 

(1) 0. 5^a^5. 0 

(2) 1. 0^b^5. 0 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0069] &%j(D^m*5m?%UTbi-z>m& . Y<D^mm*5m?%UTkirz>m& , 

[0070] ^mm<DMm(DM^-Zn-Y^^^^^^Z^Xh. £-&*H£KJ&#£-£ 

[0071] mn<Dj&n3) 

45nU*±<D-£&-e£><9, 04^te, La, Ce, Pr, Eu, MmRTFGdfrhttm^bm 
[0072] ^^ii^^S^i^^^^^^^^ifi^ffl^^ ZnO-^W4$raJ©^-%^L, 

Y<D^*&bjg^-%£u ix«2^±o^4^^^^r*^tf-ecMT-%^-t-s 

a, b^t/c{iTIB^:(l)-(5)«fc-«>©, Xii (l)-(3) % (5)&XH6)&mtc 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 


WO 2005/052203 16 PCT/JP2004/017616 

(4) 0^C<2. 0 

(5) 0. 2^b+c^6. 0 

(6) c/b^l. 5 

[0073] tfc, *MM<Dtem\Z.£mt.lA ^?*is9&&&<DWM&mft. ZnO^A 

&&m*%tu Y<D$Gm:bm*%ku ix\t2si±(Dm47tm<D^m^n 

X*cm*%b1rz>b, a, b&TJfcteT&&(i)~(6)%mtc.1rb<D, Xft (l)~(4h ( 
6) RXF(7) %mtci-h<DtteZ>o 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0. 75^b 

(5) 0^c<2. 0 

(6) 0. 2^b+c^6. 0 

(7) c/b^l. 5 

[0074] ^mMomm^^xmt.L^^^y^^'^om^mn. zn<D*s%mz& 

m?%birZ>b. a, b&tfdiTfBsSU)- (5)Zffitci-b<D, Xte(l)~(3), (5) 
Rm6)*mtc-tt><DbteZ 0 

(1) 0. 5^a^5. 0 

(2) 1. 0^b^5. 0 

(3) 0. 5a^b 

(4) 0^c<2. 0 

(5) 0. 2^b+c^6. 0 

(6) c/b^l. 5 

[0075] ±fe5£(6)£i-5&*te, i. 5feM±%<tzb&mMffimmm®<DMf&<D%)% 
[0076] &%i<D*£%mz5m?'%skTbirzm&. ixit2u±<D^±m^<D^m^ 
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«7c*©^**8^«-ci. ou*%$k±.ttz>mmit. %m<oim\mm^^> 

[0078] (mm<Dmm4) 

jf&m<»%M(ofcm4\z.£^y^sVJ*&&tt., m^maa^ znmn^u 

lXf*2^±607C^-efct9> te, La, Ce, Pr, Eu, Mm&WMtf^ftSi^ 

[0079] *nm<DBmz.£z>-??^>'>^&<nu$.&fflte, zn(D^m^am^-%tu 
Y<D^%mbm*%ku ix\t2Sk±<D^47i,mo^m*^f\rXcm^%tu 

(D-(6) zmtcfb<D, x«(D-(3), (6) w(7)«yt-rt>o^^ 0 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0^c^3. 0 

(5) 0^d<2. 0 

(6) 0. 2^b + c+d^6. 0 

(7) d/b^l. 5 

[0080] $tc, ^mm<Dmm\^m^ ^^^^(om^fssm. znco^mm 
&am?%tu Y(D^mzbm?%tu ixn2u±^4^m<D^mm^^r 

X*cmi-%bU lXte2W±.<D%ttM<D^m:^Xm*%bttb, a, b % c 

^d^TiB^d) - (7) mtc-tho, xte (i) - (3) , (7) zmtcTbo 

btto 
(1)0. 5^a<5. 0 


WO 2005/052203 18 PCT/JP2004/017616 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0. 75^b 

(5) 0^c^3. 0 

(6) 0^d<2. 0 

(7) 0. 2^b+c+d^6. 0 

(8) d/b^l. 5 

[00813 $/su *MM<Di&miz£5£W*Li< ^?*irt*&&<Dm&mmtt* zn©£# 

» cR. iMfiTSBsSU) ~ (6) £i»fc-M>0\ Xtt (1) ^ (3) , (6)3fctf (7) SrWfc-Tfe 

(1) 0. 5^a^5. 0 

(2) 1. 0^b^5. 0 

(3) 0. 5a ^b 

(4) 0^c^3. 0 

(5) 0^d<2. 0 

(6) 0. 2^b+c+d^6. 0 

(7) d/b^l. 5 

[0082] ±ie^:(7)ti-sa*H:, i. 5mM*%<ttk&mmmmmmtt<DMm<D%}% 

[0083] Zn, Y % &47G*Xtf&55E*<0£lH^rtfS:6. 0jg^%E*Tt1-5«S tt, 6% 
[0084] *^160^l»©Mg-Zn-Y*-r^^^A^tC*5V>-Cb, 


WO 2005/052203 19 PCT/JP2004/017616 

[0085] mnmms) 

\ZMe*Mkjt^?*isVJ&&1fimfbfrt>o UU MettAl, Th, Ca, Si, Mn, Z 
r, Ti, Hf , Nb, Ag, Sr, Sc. B, C, Sn, Au, Ba, Ge, Bi, Ga, In, Ir, Li, Pd, Sb 

[0086] (Mfcwme) 

vy*w*>&&mgtot:f&>o mmmo^nmmtioooK/m^rxm. 

te—jufrs?* yj*xhti:i!*m^z.k&-*SffiX'b%o tit, 

[0087] ME^^^^^^»jt«b{caittJnXSrff5o -©IHfedPXO^jSfetL-C 

{i, fllfcfilWWU ECAE(equal-channel-angular-extrusion)iPXjfe, JEM, SISdJD 
X, ft& TV*, ftlf, FSW(friction stir welding;£& ffltffimMX, Ztl 

[0088] ECAEJPX&JS, &mz®~teT>1*&ZWA1rZtcMZ/<xmmV^ttm 
£90° -f oHHE$*5^ft-Cfc« 0 JMWai, i«^WL^<Z»m£^& 


WO 2005/052203 20 PCT/JP2004/017616 

/^@*i:L"Cr41-8/^#*U\ it)0*U<H:3-5/^"T?a!)5. ECAE(D*P 
II$<Dj&&f4250 , C£JL±500 , C BUTflWSU 
[0089] fflgl^SSmtoXftfT^fltett, /B©fl&£250r^±500TOT£U JET 

[0090] §|»IlC£5ffi<4ani«rff5*tett, 5l»X^5^O?a«^250 t C^±50 
Ot;»T,ltr3B§lt(UlPX©Wifi^W5%«±-C*>S^38S»*U\ 
^it^i^MWX^=ff5#^{i^^PX^fi : 5^OM^250 < C^±500 < C 

[0091] We^*^A«&A»3Wfcfcff5lfittJDXW:, l[H]fcfc9©M*^0. 002^X4 

[0092] ft, ECAEiPXO^fittO. 95-1. 15/mXM, ^Jx.(^ECAE^nX^16[Hltf 
oltm&OUMMtZO. 95X16=15. 2t%y.ECAEljnXZ8®ft'y1tm&<On 
MteO. 95X8=7. 6fcfc5„ 

#fflUinX©§B*tt\ J¥ttJUta*2. 5©#g-#0. 92/0-efc^ Jf ttiUt 
*S4©*g-^l. 39/0-efe«9, WLJt^lO©#a-^2. flPWUt 
3&S20©$fr£#2. 995/0T-&I?, jf WUt;&S50©»£-J&S3. 91/0^9, JfWL 
lt^l00O#^^4. 61/(Hlt?fc«3,iftiiLJt^lOOO^#^^6. 90/®X&Z o 

[0093] XIBOi^^^^^^^^^J-Mt^PX^ofcil+fetlPX^tt, 

*$v ^xhcpm^^^^Rxf^mmmmm^<D^mm^u ^o&m 
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[oo94] wE^«»i»Ji«^ffi©^<fct)-«tt«ftxr4JBftLrv^ 0 t.tc. numn 

[0095] ME^^^^^^^i-MWX^tfofcm^ffit^PX^^MS^ 
bXhZo 

[0096] ^f^a&fTofc^ffl^nxwcovvrtt:, #Ma.a«rfT5W©an4*px4fij»c 
it^-ctv^-^^S-^^^s^^^x^-rSo tits f&tm&ommax 
mzt>mmMbmmi^ mm^^xhcpmm^^y^mRxf^Mmmmm 

±xm. fftmnmmmmmmttoy-mimizo. 2nmU-tx&z 0 zvnmmm 
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[0097] ^Eft«ffla««3tffi©^4<tt>-»w:»ftx«JBftbrv^o *tz. wimn 

l**©*? ffi^£*LTl vO£>&V \ «HB«f W«©^IH|3»^*W:0%«40%K 
[0098] ±&?m<Dmmi~6lZ£tltt s ^?*is9J*&&<D&±UzRfa Wx.tfmtR 

[0099] mfc<Dj&ffl) 

[0100] *^JfeO^^tCi5Mg-Zn-Y^©m^lSiaft09^^1-A-B--C-D-EO 

%btZ>b, aib(*TIB^:(l) - (3) StfSfc-rfcoifcS, 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a ^b 

[oioi] mk<D^m^m=(-%$k±xhz>h, m^mmximm^mr-r^mwh 

[0102] -§itim%i<D<gmmso. 25mi-%mm. x\tY<Di5#m&o. m*%*ffixhz> 

oKmm<D^mRxr^o^m^Mn<orm^mM(Dmmiizit^<xi/2t 
[oio3] 3S£&tfWte©ii:fctta£$&aso. 5-1. smc^fcasv^-csB* ffi^w 


WO 2005/052203 23 PCT/JP2004/017616 

%£Lt5. OJBSC* %E*T?&5o 
[0104] *^©^«©Mg-Zn-RE3Rv^^A^-cr4, Iff^Lfc^fflO-^**^ 

[0105] (Hi£«tl8) 

Mg, Zn&OT*^tf45c^±«>a^"efclJ, B^mit. Yb, TK SmiKWdi^ 
[0106] *|»©^ttfcJ:5^^Vl>A^©3Bj*|fiHt*, Zn<D"^ri:£aJjjC^-%£U 

i:, a, b&tfcfinne£(l)~(5)^fc^©&fc5. 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0107] mto<^&M&5m*%$n : £tzm&* ixtt2£t±©#±iB5c*©^w*^ 

©■£«#<>. 5m^%^±^5aSft, HM©^7tl^#"efe5o H455 
iPi©#W*©-tP££3. 0JJiC*%tU5:Slfcfi* SM5n*<&@*l8tfM£v\6>fe-Cfc$ 

[0108] *Hlfe0^jiiOMg-Zn-RE3Rv^i/^A^^*5V^Tfc, ^Wttt^#Sr 


WO 2005/052203 24 PCT/JP2004/017616 

[0109] (mrnnim® 

Mg, Zn&tJ*Y&^tr45nXtt57C&±©£&"T?*0, f^AjcMli. La, Ce, Pr, Eu 

[0110] *^jS6o3#«t!:J:5^^^A^©tllfiK«Sffltt, ZnOfMrfcfcaJKT^fcU 
Y©^**b® J f%^L, lX»2£Jl±©lil45c3R<^*SSr^-ecJS : ?-%i't-5 
a, b&t^l4T»^(l)^(5)Sr«W:tt>©iJ&5. 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[oin] w&<o%tt*m*%wrktzm&, ixtt2#±©#±*K*®frtr*# 

[0112] *^ii<D^^gOMg-Zn-RE^•r^^/!>i^^^^V^•C 1 ^> > 

[0113] mmommio) 

Mg, Zn^UY^tp5^c^±(D^-efo<9, ^455^(2, Yb, Tb, Sm, Nd&tfG 
dd^^l¥/5 i bjl^$tb5lXli2£i±05n^-Cfc<9, &5tg^Wu La, Ce, Pr, Eu 

[0114] ^Uti^^ffil^tS-v^^A^^jjia^lBliBfi, Zn<&£&m&tim*%bU 


WO 2005/052203 25 PCT/JP2004/017616 

ixi*2u±<D$S55zm<D%mm&&t\-x*du*%ki-%t. a, b, cRmttrfs,^ 

(l)-(6)*Wfc1t><Di*3. 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0115] zn, y, m47c%RT*%57cm<o&%r£%m&6. om*%^mb'rz>m& , zn, y 
bm^xhs* 

[oii6] *mi&<Dfc1&<DMg-zn-i&^y^ytJ>>&&Kte^xh. £&#t£{^#£ 

[0117] (mmoMMiD 

m^Me*1)]\tt.^y*i/VJ>.&&&m-f btlZo UU MeteAl, Th, Ca, Si, Mn 
, Zr, Ti, Hf, Nb, Ag, Sr, Sc, B, C, Sn, Au, Ba, Ge, Bi, Ga, In, Ir, Li, Pd, 

[one] mm<ommi2) 

^mMomm(D^mi2^^^y^^<Dm^mz.^^xm.mi'^o 

»t.L<mooK/^sxrxh^>o zo^^y^^^m^bLx^ -iv=*Vh^ 


WO 2005/052203 26 PCT/JP2004/017616 

[01 19] &v v-c, ^^y^^m^mmn^mm^mhx-h^ \ 

jf-fbH&fttaSrjSfiLTb^V^ ^©R©fftftyi*#W:, S£;&S400 , C-550 , C, &yi 
l*W#1^1500^(Xr±24«ffltl)fc1"«^* s #*U\ MfE^««Lfc 

tiimiZs i5o < c-45o < c^?aft-ei5)—i5oo^(x«24^ra) ©fj^asrifeL 
[0121] ^y^vt(Dm^mnm^^y-^-/vmm^-^m^m^tix\^ 

o 

[0122] ifK^^^nit^^M^ipxsrfTpr^tJiiij, ^v^-mmm^m 

?w~*/i'Tv4yyftb*<DmmLtoj:&mzMx.xh&\ tit. mfcftM&\z 
y>)Z&mmik&von*hz>*< ^^y^m^wm^m^tvxh^ iff 

[0123] r.©±5taittiaXSrffofcaHfe(inX««4, ^iaK*3V^thcp«3t^^^A4B 

astt?Sftxi4jaftL-cv^„ sfjiBSHfc!jnx%fTofc^<DMiifetiPX^icov>-cfi, 
M^pxw^tfr^^at^^ifc^Ttf^-^S&^^^S^^icx^s 

o 
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[0124] mm^yy^m^mmm\ij:mm<Dmmmm5&,r-ch^t^m^ 
c -tit. io^u^sisttiojjiT-c&So tit, mnmm^*mm<Dmh 

[oi25] m^y^M^mmmmmnii^n^tc^(Dmm\iJim\m^m^mvxh 

<fc<5o 

tt^XVy*-^8&XMW^&kb\z.±&'tZo tits f&tm&<DMmoX 

mzhm&mmtmm^ ^xhcpmm^^y^^Rxmmmmmm 

[0126] ±mmn<Dmmi2x\z, m&m*m\irzzbfc£<>x^7Mftmm®zftM 
~f%z.b\z.M. ®ntf'&mtirz<DX\ mm<DMM6\tik^x£*)£yft&m'nm 
B'^m^mmaxm^b^wmr^bt^mb^o ttc. *mm<Di&MK£ 

±m^m^xmm&xh<>x^^mRummB<D^^m^b^x^ 0 
[0127] ±mmm<Dj&M7-i2K£n^ ^y^y?j*&&<Dtfc*x,tc%^ Mx.imm 
Rnm^KM^m^m^ti^^^^^bi.x^mmcML'X, mmRx? 

jfmzmm-rzz-b&xzz. 


* 
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[0128] £kT,mMMlz.-o^xmW-t5o 

[0129] H«j2Ti2, 96. 5j^i=-%Mg-l®^%Zn-l^%Y-l. 5JI^-%GdGD47G 

[0130] mMW3X^ 97. 5M^-%Mg-lM^%Zn-2M^%Y-0. 51I^-%La04^^ 
Ml&mX^ 97. 5jg^%Mg-0. 5jg^-%Zn-l. 5j^%Y-0. 5MT-%Yb 

o 

[0131] mMM5X*\Z, 96. 5jjK^%Mg-Uj§C^%Zn-l. 5J^%Y-lJD§^%Gdc045G 
^»J6-Ci^, 96E^ 0 /oMg-lJg^%Zn-3®^%Y©37C^^^^A^ 

[0132] it^Jltii. 97M^°/oMg-10i E: %Zn-2® ^%La©37C^^^^^^ 
lt^J2-Cii, 97j®^%Mg-llgT-%Zn-2M^%Yb03^^^i/^^A^ 

[0133] Jt«3-Ci*. 97j®^%Mg-lig^%Zn-2E^%Ce03^^^^^iN^ 
itM4-Cii, 97M^-%Mg-l®T-%Zn-2E^ %Pr©35c^^^V^A^ 
Jfc!fc0lj5Tii, 97J!IT-%Mg-lJI^%Zn-2MT-%Nd^35c^^^v'^^^ 
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Jfctfe0!l6-Ctt\ 97JIT-%Mg-lMi : -%Zn-2jg^%Sm(D3^c^^^^A-a'^ 

itWJ7-Ctt, 97J®^%Mg-lJS^%Zn-2]g^%Eu<035c5R'V'^>'>A^ 
*/BVV5 0 

Jt<ftW8-Ctt, 97Mi LO /oMg-lMi L %Zn-2M^%Tm©3^^-7^v'[7^ 

Jt«0!l9-CW:, 97jg^%Mg-lM^%Zn-2M^%Lu035c^-7^^!7^-g-^ 

[0134] #%^J^LTii, 98J0K^%Mg-2W^%Y©27c3R^^'>5'A^ASrffiVS5. 
[0135] (ft&&0|BJtttt&) 

m*MMm&<D>(V3y\>*ft%\,, Z.tlb<D'(>zfyhfrt><t> 10X60mm(D^ 

[0136] hikhu *»«iatfittt«i, 2*^n©»*ii»«)«^$4i-as5. 

03fclW\ Higf!j2<D^^mi^^^K^$tlTV^ 0 B4fcW:, 5Ufe0!l3, 4<D&& 
H6(C(i, lt^!l3-9(Dig^mi^©^*/5 5 ^H-CVN^ 0 B7IU4, 

o 

[0137] hi, H3-H5n^t-j:5^ mmn~6<v^y*^'}j*&&fcte&mnmmm 

[0138] ^WJl-6S0it^Jl-9^iLmO^^M^^WT©-t^M§tlfCo 

5tf>(£*tU RE^La, Ce, Pr, Nd, Sm, Eu, Gd, YbCDm&te&mMffimffi&ft 
Gdte, La, Ce, Pr, Nd, Sm, Eu, Yb^L#»I^M*or*39, G 
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Yb, Tb % Sm x NdRtfGdHu Mg-Zn-Yfc^i-5#&fcWU 5. 
&T&^ ftH*»i*36©^Sr«»rf4V\ La, Ce, Pr, Eu&tfMmte, 

Mg-Zn-Y^M-f S^frte, 5. OJDK* %#Tfcfe, SH«lflWi*3S©»rtft 

[0139] Jt«E«lOl*36#O|g**^r±10-30MittM , T?fc9, Jfcttfl2<0»jt#©*g 

*tta»3o-ioo#i msarc*>5, ^m©^#©»fi*fcftH:2o~60/i m-c 

[0140] 0»5t«©^y^-^«*WW 

HBL-fc. Jtl^l©IKiWo^y*-^«*W:75Hv't?*>0, Jtl^ofcj&Wwtf 
y*-^««69Hv^fel9,^^Jl<D^M^t>^--^Slt79Hv-CfeofCo 
[0141] (ECAE^PX) 

iiso^ii^JiSt^itti^Ji^^n^tio^Wf^oor-eECAE^px^ifiL 

fCo ECAEjPXjSfcte, •W»^-*t>r*^A^5fc»fc/^ftKW|S«#* 

*PXjgS«2mm/#0-^-Cfe5o 
[0142] (ECAEAPXtt<Otfy*-^««WR) 

ECAEAPX*JfcLfcfW*^*-^a^f^OffWLfco 4|SlOECAE*PX 

||Jte^J10fW*S96Hvl?fcO»ECAE*XWOj^«"tJtlS£L"C10-20%©8!S 
OftXtfSJLbttfCo 8@©EGAEtoI*LfcWPK?tt, 4[eltf>ECAE;t)PX£Utt* 

[0143] teCAEMJLtt<Dlfc&W&) 

ECAE*PX**Lfc*W©3llftlftt««SrSEM, XPX>{C<fco-CfT ofc 0 VcXML 2 
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<Dmx^\mm^tEhx^tc^mmm^ra^-y-K^m^fi. awn una 
s ^h])y^tm^^^tct.^mm^fx\^(Dtmm^tbtc 0 se^ecae 

o 

[0144] (ECAE*PX*tO3l3B*0ft) 

ECAE^)PX^JiLfc^|sf^§l5S^^<t9fFtfUfCo 9IK*t»t4, jfttiUfrlajfc 
*j-LTTO^MT>-f ^3iS5X lO^/UwO^-Cffofco 41U(7)ECAE*PXSrL 
fcW©§|gg#14(COV^Ii, Jt^Jl, 2<0tW^f42OOMPa&T©ft{*JStf7fc 
2~3%0#tR^£ftV^|C*fU &8fiWl©tWW26OMPa©fc0^*£l 
5%©#tf &*Lfco -tl«, mmtOftfe&O. 2%W^100MPa, #TJ«4%"Cfc5 

[0145] H12H\ ||jffi^l©|^{C375t:0S«T?ECAE^XS:ifiLfc^©ECAE© 

0 1 3 W\ mMm<DnnK400X:<DU&XECAEtoJLZnVtcm&<DECAE(D 

[0146] Hi2&tJ«Hl3i6^ECAE©>'^|gIjBfcS:#<L"CI»3l*S:#<L'rv^o-Ct>, -^rtv^ 

[0147] (ECAESPXW^HIftftiaO 

4[H^ECAE*PX=lriifeLfcK»225 < C-C^?a{!S:^U, ftftttraaKaaEflSOH 

«H4Ub 0 ^Ji^jioW-cit, 225 < co^asriii-^i:-e«!$^$e>ti^± 

U 9 1 KWR^iSHi^lS* «300MPa*-ClRl±t?#S^idS^^ofco 
[0148] £fc, ^ii^Jl<D^^375 £ C*-eECAEW^PX®S^Ttf^i(HP^»^Jl 
OHig^400 < C-Cf^<375 < C-C4telOECAE^PX$rife-r^) , ^Jfe^Jl^ECAE 
^JPXWW|^^JS^{i300MPa<!rl2%<©#U ? ^Lfco -tl/C* CWECAE^JPX^rife 
Lfc^{C225^(DTOa^^t(Cj;t)^l^l^^=tS^^«320MPa 

[0149] mMMG<omm&&v>&ms) 
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[0150] (^ISf!l6-42&^it^JlO-15^it^^^WLm^#tt) 

[oi5i] mi] 
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